Background: Most patients coming to government hospital are from lower socioeconomic class and do not always get investigations done like ESR or CRP. A purely clinical index like CDAI would be a useful measure in such resource poor settings. Also there is scarce data on patterns of DMARD use from our country. Objectives: To compare Disease Activity Score 28 using erythrocyte sedimentation rate (DAS28-ESR) and Disease Activity Score 28 using C-reactive protein (DAS28-CRP) with CDAI (Clinical Disease activity index) as measures of disease activity of RA and to analyze prescription patterns in RA patients. Methods: Ours was a cross-sectional study of 4 months' duration. DAS28-ESR, DAS28-CRP and CDAI were calculated. The details of DMARDs used were recorded in proformas. Correlation was done using Spearman's Correlation Coefficient Test. To assess agreement between scores Cohen's kappa value was also evaluated. P value obtained <0.05 was considered significant. Results: We evaluated a total of 104 patients most of them being females with a mean age of 45 years. The mean DAS28-ESR was 4.59 ± 1.36, mean DAS28-CRP was 3.86 ± 1.25 and mean CDAI was 16.9 ± 9.26 . The correlation coefficients of DAS28-ESR with DAS28-CRP was 0.894, DAS28-ESR with CDAI was 0.886 and DAS28-CRP with CDAI was 0.910. Methotrexate was the most prescribed drug as a mono therapy or in a combination with Hydroxychloroquine followed by Leflunomide, Sulfasalazine, and Prednisolone in that order.
Introduction
Rheumatoid arthritis (RA) is a systemic autoimmune disorder characterized with disabling inflammatory arthritis and some extra-articular involvement. Etiology of RA is unknown; however, role of inflammation and cytokines released with help of CD4+ T-cells and antibodies against self-antigens results in progressive joint destruction by the proliferation of synovial cells leading to synovitis and pannus formation, ultimately causing the destruction of the cartilage and ankylosis of the joint. [1] Disease activity in the patients can be calculated by different scales such as Disease Activity Score employing 28 joint count (DAS28) and Clinical Disease Activity Index (CDAI). However, DAS28 scale includes acute phase reactants in its calculations such as the use of erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP). ESR is being used broadly, although it can be affected by other factors such as age, gender, serum fibrinogen level, immunoglobulins, and rheumatoid factor. [2] While CRP is a good indicator of inflammation than ESR and can show short-term changes, and usually, it is not affected by other conditions. [3] Furthermore, calculating DAS28 score is time-consuming, as it requires laboratory tests done by the patient, and an online calculator or an app to calculate the scores. [4, 5] While a purely clinical tool like CDAI does not need any of the above-mentioned laboratory tests and can also prove useful. [6, 7] Moreover, most patients coming to government hospital are from lower socioeconomic class and do not always get investigations done. A purely clinical index like CDAI would be a useful measure in such resource-poor settings. Furthermore, there are scarce data on the patterns of use of disease modifying anti-rheumatic drugs (DMARDs) from our country.
Objectives
The main objectives are as follows: 1. To compare DAS28 using ESR and CRP with CDAI as measures of disease activity of RA 2. To analyze prescription patterns in patients of RA.
Methodology
The NHL Institutional Review Board permission was taken on February 26, 2018. The study protocol including informed consent form, Morisky 8-item Medication Adherence questionnaire, and case record form documents were submitted to the board. Written informed consent was obtained from the patients. This was a cross-sectional study for duration of 4 months from March 2018 to June 2018 carried out on the patients visiting the Rheumatology Outpatient Department (OPD) at a City Municipal Hospital.
Patients with age >18 years, fulfilling the 2010 ACR and EULAR RA classification criteria, [8] who had their blood ESR and CRP values were recruited. Patients having any other condition from which ESR and CRP levels could be affected (e. g., infections) were excluded from the study.
The patients' baseline data such as demographic details, presenting complaints, past, personal and family history, diagnosis, and detailed prescription were recorded in a case record form. Values of DAS28-ESR, DAS28-CRP, and CDAI were calculated and were labeled using defined cutoff points as remission, low, moderate, and high activity. [4] [5] [6] Data were entered into MS Excel 2016. Correlation of variable was done using Spearman's correlation coefficient test. To assess agreement between scores Cohen's kappa value was evaluated. P < 0.05 was considered statistically significant. Analysis was done using Statistical Package for the Social Sciences (SPSS) software version 23.0.
Results
A total of 104 patients were enrolled in the study. The sociodemographic and clinical characteristics of patients enrolled in the study are mentioned in Table 1 , it showed female predominance in this study with 89.42% with a mean age of 45.44 ± 13 years, and hypertension was the most common comorbidity.
Disease activity in individual patients was calculated using three different scores, namely DAS28-ESR, DAS28-CRP, and CDAI. Most patients were in the moderate disease activity range. Spearman's correlation coefficient was evaluated for DAS28-ESR, DAS28-CRP, and CDAI. It was positive and ranged from 0.886 to 0.910, and correlation was extremely significant at all levels with P < 0.0001.
DAS28-ESR and DAS28-CRP correlated with r = 0.894, P < 0.0001. DAS28-CRP and CDAI correlated with r = 0.910, P < 0.0001. DAS28-ESR and CDAI correlated with r = 0.886, P < 0.0001. Correlation among the scores is shown in values than DAS28-ESR, and DAS-CRP which implies that DAS28-CRP correlated better with CDAI. To assess agreement between the measured scores, Cohen's kappa value was evaluated, which showed values of 0.378 with DAS28-ESR and DAS28-CRP, 0.517 with DAS28-CRP and CDAI, and 0.303 with DAS28-ESR and CDAI. Further, each score was cross-classified into different strata of disease activity using the predefined cutoff, shown in Tables 2-4 . It was seen from Table 2 that when CDAI was compared with DAS28-ESR, a higher number of patients were in low and moderate activity using CDAI. At the same time, CDAI showed fewer patients in remission and high activity when compared to DAS28-ESR. Thus, overestimation of low disease activity (16 patients) and moderate activity (3 patients) was found in CDAI as compared to DAS28-ESR.
From Table 3 , CDAI showed higher number of patients in low activity (11 patients) and high activity (7 patients) when compared with DAS28-CRP. When DAS28-ESR was compared with DAS28-CRP in Table 4 , it was found that DAS28-CRP showed a considerable high number of patients in remission, low activity, and moderate activity compared to DAS28-ESR. Other drugs which were prescribed were leflunomide in 9 (8.65%) patients, prednisolone in 7 (6.73%) patients, and sulfasalazine in 3 (2.88%) patients. As monotherapy, MTX was prescribed in 15 (14.42%) patients and as combination in 87 (83.65%) patients. A total of 14 patients received three or more drugs in a combination as shown in Table 5 . MTX was prescribed in a dose range of 7.5-25 mg once weekly, followed by HCQ given in varying dose range of 200-400 mg/day. Leflunomide was prescribed in the dose of 10-20 mg/day and prednisolone in the dose of 2.5-10 mg/day. Sulfasalazine was prescribed in a dose range of 1-3 g/day.
Discussion
Most RA patients are now treated as per the treat-to-target protocol, and for the same disease activity needs to be measured by validated scores. [9] DAS28 ESR and DAS28 CRPs are easy to perform in day-to-day OPD, but one peculiar problem in countries such as India is that many patients do not get these done out of financial or other constraints, and hence, we need measures that can be clinically scored without the need for laboratory tests. CDAI is one such measure, and hence, we decided to test it and correlate it with the DAS28 ESR and CRP scores to see if they correlate. Our results confirm that they correlate well and that CDAI correlates better with DAS28 CRP than DAS28 ESR. Our results also showed that MTX and HCQ were the most commonly prescribed DMARDs.
As regard the correlation of disease activity measures, similar correlation was seen in a study done by Slama et al. on Moroccan population. [10] Another study by Hamdi et al. showed similar results. [11] A study was done in the eastern part of India by Ghosh et al. [12] showed a strong correlation between DAS28-CRP and CDAI (correlation of 0.904 and 0.878 on two occasions, P < 0.001). Thus, for the selection of Disease Activity Index in a RA patient, any score can be used as per the characteristics and convenience of the patient, as all scores correlated well with each other with minor variations. It was also found that CDAI and DAS28-CRP often overestimated disease activity compared to DAS28-ESR, one of the reasons might be as per Fransen et al., [13] that CRP changes sooner than ESR when there is a change in disease activity, as ESR is being influenced by different factors also. Hence, some use CRP as a better component of DAS28 scores. While Wolfe [14] said that DAS28-ESR shows chronic conditions of the disease compared to DAS28-CRP.
Drugs prescribed in our study mostly included DMARDs as monotherapy or in combination. MTX was widely prescribed in our study as monotherapy as well as in combination with HCQ, leflunomide, sulfasalazine, or prednisolone. Most of the patients in our study were on a combination of MTX and HCQ. Fourteen patients received three or more drugs in a combination. MTX still remains the anchor drug in the treatment of RA and this showed in our prescription patterns too. HCQ remains the next commonly prescribed drug after MTX or in combination. Leflunomide can be an alternative to MTX alone or in combination. However, this combination is more hepatotoxic. Sulfasalazine is used as the second-line drug in RA. Prednisolone is often used as a bridge therapy with DMARDs. [15] A study done by Aletaha and Smolen showed similar results: MTX was the preferred DMARD in patients with high disease activity, while HCQ and sulfasalazine were used in some patients with low disease activity. [16] Another study done in Mumbai for drug utilization pattern and cost analysis in RA by Gawde et al., also showed that the most used combination was MTX and HCQ. [17] Many other studies also have confirmed similar prescription patterns. [18, 19] In our study, no patients received biologics such as tumor necrosis factor-alpha inhibitors, rituximab, or small molecules such as tofacitinib. The reason for them not being prescribed could be their costs. Furthermore, most of our patients had moderate disease activity, which was well controlled with DMARDs. While in a study by Grijalva et al., the use of other biologics was also seen along with MTX as a DMARD. [20] A limitation of this study was the study population being small and limited ethnic groups enrolled. Other limitations included a single hospital data, which might not be applicable to other parts of the world. Follow-up data have not been assessed and thus the outcome not studied.
Conclusion
We conclude that CDAI can be scored in place of DAS28 ESR/CRP scores reliably to assess disease activity. MTX and HCQ remain the most frequently prescribed DMARDs as elsewhere in the world and India.
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